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FINAL  REPOR  T 


THE  AI’IERICAT^  UNIVEHSITY 
Washington  l6,  D,  C. 

Alfred  Woisslt’r,  Pi'inoipal  Investigator 

"Cavitation  Intensity  Measuroments  by  Chemical  Means" 
ONR  Grant  Number  Nonr(  G)  •-00055-62 


The  ajjji  of  this  project  is  to  develop  raetaoda 
jon  '  t  ho  b  asis  of-  the  cbeaic  asb-o  hange  g  pro  a  need., 
mti  t ho  ds;''"wb  t  -yio'a^t'hcf  • 

^oaeed  for  example  on^eonbluminc'scen';  e  or  ;Aetal 


for  measuring  cavitation  intenoit 
It  rviae  f  elt  that  such,  chonioal 
hihlS:,;of  K  ca.yi|4|iip||i;-  a;h^i^r:0fBen.Ki; , 
orooiou  or  cavitation  noiee,. 
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The  sonochomicoJ.  reaction  ©elec tad  for  tho  pri.ncipal  emphasis  Has  the  libera¬ 
tion  of  chl.orine  in  water  saturated  »;ith  carbon  tetrachloride 5  the  ameunt  of 
ch.lor.ine  produced  can  be  determined  by  the  sensitive  color  reaction  v/ith 
ox  t  Ac  -  ti.;..  _Uju;c:  ,  or  •-■x.U'j’  tii'r'c- -•••••  -It'*"  x-.-'v;.-. li'.'r;  of  starch 

and  potassium  iodide. 


A  simple  procedure  was  evolved  for  comparing  the  aisouata  of  cavitation  in  a 
26  kc  ultrasonic-“Cleaher  tank  under  various  cenditions.  Into  an  ordinary  3'» 
glass  test-tube  were  pipetted  20  ml  of  v/atex*  caturatod  with  ca.rbon  tetra¬ 
chloride,  plus  ?.  ml  of  ortho-tolidina  reagent.  The  vessel  v;aB  clamped  in 
place  in  the  center  of  the  tank,  at  such  a  height  that  the  water  level  was 
the  same  inside  as  outside  the  tube,.  Then  the  generator  was  turned  on  fo.r  a 
specified  time  interval,  usually  ten  seconds.  The  intensity  of  the  yellov;  - 
orange  color  produced  was  aeasared  lu  a  s;j£''.:t;i  ophotometwr  at  4^6  i.- a  'wave- 
lengthc 


Hsing  this  method,  it  was  found  for  example  that  there  is  a  linear-  response 
to  equal  time-increments  of  c.avitation;  r-lso ,  that  the  rate  of  chlorine 
production  becomes  greater  v/hen  the  line  volt;..ee  is  increased  (wh.ich  would 
be  expected  co  give  more  ultrasonic  intens-xty  and  more  c.3.vit.ation) With 
400  kc  uj-trasouad  axso,  there  was  a  iinea.r  relaticn  botv/eon  rate  of  chlorine 
production  and  plat-o  current  in  the  driver  circuit.. 

Another  interesting  result  'with  the  26  kc  ultrasonic  clD,v.nor  v;ua  that  the 
cavitation  was  greatest  at  the  center  of  the  l.oi'iscntal  plane  of  the  tsnJc, 
and  fell  off  rapidly  towards  the  .sides,  raaohing  a  very  low  valve  in  the 
corners.  Also,  the  height  of  the  water  in  fm  tank  had  a  large  and  cyclical 
effect  on  cavitation  intensity,  as  if  the  gradual  increase,  in  the  length 
of  the  verti.cal  column  of  water  above  the  transducer,  v;as  causing  successive 
tuning  and  detuning.  The  height  interval  betv/oeii  successive  rosotiances 
corresponded  to  a  half  -  v/avolength  of  26  kc  sound  in  v/ator.. 

Some  work  was  also  done  on  another  sonocheaical  reaction;  the  conversion  of 
dilute  potassium  a:id  phthalate  solution  (v,’hich  is  not  fluorescent  under 

It  -  was  found  that  t  he  f  lupras.- 
c ence  intensity  '-producredr  was  appT'ckiiiitaly-a 'lihoar f unctibh^^^^^^^  bha  "amdimt 
of  cavitation,  much  as  in  the  carbon  tetrachloi*ide  -  tolidins  method.  There 
appeared  to  be  no  significant  -advantage  in  this  fluorescence  metiiod  for 
cavitation  moas-urement  as  compared  with  the  colorimetric  method. 
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It  was  established  that  the  fluorescence  was  due  to  the  partial  conversion 
of  the  phthalate  into  3-hydroxyphtbalate,  which  is  a  well-known  fluorescent 
material.  Differentis^.  spectrophotometry  and  spectrophotofluorometry  were 
among  the  techniques  used  to  identify  the  3-hydroxy phthalate  as  a  product 
resulting  from  cavitation  in  the  phthalate  solution.  Paper  chromatography 
confirmed  this  finding,  and  also  indicated  that  other  materials  may  be 
formed  as  well,  such  as  polyhydroxyphthalates.  Some  work  on  the  chemistry 
of  these  reactions  ie  continuing. 

A  graduate  student,  Mr.  John  Marinenko,  is  the  research  assistant  on  the 
project;  during  the  sunraer  of  1962,  a  high  school  senior,  Miss  Michelle  J, 
Rich,  also  participated. 

A  paper  on  this  subject  was  presented  at  the  Fourth  International  Congress 
on  Accoustics  in  Copenhagen  at  the  end  of  August  I962.  Some  of  the  results 
were  included  in  a  paper  entitled  **A  Chemical  Method  for  Measuring  Relative 
Amounts  of  Cavitation  in  an  Ultrasonic  Gleaner"  by  Alfred  Weissler,  in  the 
1962  IRE  International  Convention  Record,  Part  6,  pp.  24-30  (copy  attached). 


